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SPECIFICATION 
Digital Broadcast Receiver and Display Apparatus 

5 Technical Field 

The present invention relates to a digital broadcast receiver and a 
display apparatus and, more particularly, a digital broadcast receiver and a 
display apparatus capable of reception and display of a plurality of 
broadcasting methods including stereoscopic broadcasting method. 
10 Background Art 

Conventionally, a digital broadcasting system in accordance with 
525p progressive scanning method (hereinafter referred to as non-interlace 
digital broadcasting system) has been known as an example of the digital 
broadcasting system. 

15 Details of such non-interlace digital broadcasting system is described, 

for example, in Urano et al., "Development of CS digital broadcasting 
system prototype for 525-progressive scanning signal", ITE Technical 
Report, Vol. 20, No. 13, pp. 25-30, published on February 27, 1996, and 
therefore detailed description thereof is not given here. The non-interlace 

20 digital broadcasting system provides broadcasting service using video data 
corresponding to non-interlace scanning method which is different from the 
current interlace scanning method (NTSC), 

Another example of the digital broadcasting system is digital 
stereoscopic broadcasting system providing stereoscopic broadcasting 

25 service. 

As described above, a plurality of different types of digital 
broadcasting services are available to users. 

By the conventional digital stereoscopic broadcasting system, 
however, it is not possible to receive video data transmitted/received by the 

30 conventional non-interlace digital broadcasting system. By the 

conventional non-interlace digital broadcasting system, it is not possible to 
receive video data transmitted/received by the digital stereoscopic 
broadcasting system (hereinafter referred to as video data corresponding to 
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stereoscopic broadcasting method), either. 

Therefore, to receive the common broadcasting service and the 
stereoscopic broadcasting service, for example, a user (receiving side) must 
have a tuner corresponding to the non-interlace digital broadcasting system 
and a tuner corresponding to the digital stereoscopic broadcasting system, 
of which facilities and circuit configurations are of considerably large scale. 

As regards stereoscopic display, there are various methods of 
stereoscopic display including a method of stereoscopic display using video 
images of one channel (for example, CRT stereoscopic display method 
employing binoculars opened/closed by liquid crystal shutters) and a 
method of stereoscopic display using video images of two channels (for 
example, stereoscopic display employing two projectors). 

The method of stereoscopic display available for a conventional 
receiver for the digital stereoscopic broadcasting system, however, is 
generally limited to only one method of stereoscopic display. Namely, one 
receiver is not compatible with a plurality of stereoscopic display methods. 

Therefore, the conventional digital stereoscopic broadcasting system 
has a disadvantage that user's selection of the stereoscopic display is 
limited. 

At present, while broadcasting services of various broadcasting 
methods exists mixedly, there is not a display device which can meet all the 
broadcasting methods. 

When a display apparatus which can meet a plurality of 
broadcasting methods including the stereoscopic broadcasting method is 
configured, for example, it is necessary to notify to the user that a 
stereoscopic reproduction display is given and to suggest that the user 
should wear special binocular for stereoscopic reproduction display, when 
stereoscopic reproduction is to be displayed. 

Disclosure of the Invention 

Therefore, an object of the present invention is to provide a digital 
broadcast receiver capable of receiving a plurality of broadcasting methods 
including stereoscopic broadcasting method. 
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Another object of the present invention is to provide a digital 
broadcast receiver capable of providing stereoscopic broadcasting service 
and common broadcasting service by a simple facility and simple circuit 
configuration. 

5 The present invention provides a digital broadcast receiver including 

a receiving circuit demodulating and decompressing received video data 
and outputting pixel data, and a determining circuit detecting 
characteristics of the video data received by the receiving circuit and 
determining whether the received data is the video data in accordance with 
10 the stereoscopic broadcasting method, in response to the result of detection. 
Further, the digital broadcast receiver in accordance with the 
W present invention includes a receiving circuit demodulating and 

Tn decompressing received video data and outputting pixel data, and a 

C determining circuit determining whether the video data is the video data 

15 corresponding to the stereoscopic broadcasting method, based on the pixel 
* data output from the receiving circuit. 

J:!? More preferably, the determining circuit includes a storing circuit 

f y receiving and storing pixel data of a specific area of a first block 

■4* constituting the video data, and pixel data of a specific area of a second 

JS 20 block corresponding to the specific area of the first block constituting the 
video data from the receiving circuit, and a processing circuit comparing 
the pixel data of the specific area of the first block stored in the storing 
circuit with the pixel data of the specific area of the second block stored in 
the storing circuit, for determining and outputting whether the received 
25 video data is the first video data or the second video data. 

Therefore, a main advantage of the present invention is that by 
analyzing the received video data, it is possible to determine whether the 
data is the video data in accordance with the stereoscopic broadcasting 
method or video data in accordance with the common broadcasting method. 
30 Further, by utilizing the result of determination of the broadcasting 

method, the received video data can appropriately be displayed on the 
monitor. 

Therefore, broadcasting using one channel of transmission line 



which can meet both stereoscopic broadcasting and common broadcasting is 
possible. 

Accordingly, stereoscopic broadcasting service and common 
broadcasting service can be realized by the simple facility and simple 
5 circuit configuration. 

A further object of the present invention is to provide a display 
apparatus which is capable of reproducing and displaying in accordance 
with a plurality of broadcasting methods including stereoscopic 
broadcasting method and capable of notifying to the user the broadcasting 

10 method of the video images to be reproduced and displayed. 

More specifically, the present invention provides in accordance with 
another aspect a display apparatus compatible with a plurality of 
broadcasting methods, including a separating circuit separating and 
outputting a synchronizing signal from the received video signal, a 

15 determining circuit determining whether the video signal is the video 

signal in accordance with the stereoscopic broadcasting method, based on 
the synchronizing signal output from the separating circuit, and display 
circuit displaying, for the user, whether the broadcasting method of the 
received video signal is the stereoscopic broadcasting method, based on the 

20 result of determination by the determining circuit. 

Further, the present invention provides a display apparatus 
receiving at an input a first video signal or a second video signal and 
reproducing and displaying on a monitor in accordance with the 
broadcasting method, including a separating circuit separating and 

25 outputting a synchronizing signal from the input first video signal in 
response to reception of the first video signal, a determining circuit 
determining, based on the synchronizing signal, whether the video signal to 
be reproduced and displayed on the monitor is the first video signal in 
accordance with a first broadcasting method or the first video signal in 

30 accordance with a second broadcasting method different from the first 

broadcasting method, and determining, when the synchronizing signal is 
not received from the separating circuit, that the video signal reproduced 
and displayed on the monitor is the second video signal in accordance with 



the broadcasting method different from the first and second broadcasting 
methods, a display circuit displaying the broadcasting method of the first or 
second video signal to be reproduced and displayed on the monitor in 
accordance with the result of determination by the determining circuit, and 
5 a reproducing and displaying circuit for reproducing and displaying the 
first or second video signal on the monitor, in accordance with the 
broadcasting method determined by the determining circuit. 

Therefore, an additional advantage of the present invention is that 
the broadcasting method of the video signal can be determined based on the 
10 synchronizing signal of the video signal. 

Further, as the result of determination is displayed, it is possible for 
the user to visually recognize the broadcasting method of the video image 
(especially, stereoscopic broadcasting method) to be reproduced and 
displayed. 

15 Further, utilizing the result of determination of the broadcasting 

method, appropriate display can be given on a monitor connected to a 
succeeding stage. 

A still further object of the present invention is to provide a digital 
broadcast receiver compatible with a plurality of broadcasting methods and, 

20 regarding the stereoscopic broadcasting method, capable of reproducing and 
displaying video images in accordance with the stereoscopic display method 
designated by the user. 

More specifically, the present invention provides, according to a still 
further aspect, a digital broadcast receiver compatible with a plurality of 

25 stereoscopic display methods, including a receiving circuit demodulating 

and decompressing received video data, and a formatting circuit formatting, 
based on one stereoscopic display method selected by the user, signals 
output from the receiving circuit. 

Further, the present invention provides a digital broadcast receiver 

30 compatible with a plurality of display methods including a plurality of 
stereoscopic display methods, including a receiving circuit demodulating 
and decompressing received video data, and a formatting circuit formatting 
signals output from the receiving circuit, the formatting circuit formatting, 



when the received video data is the video data in accordance with the 
stereoscopic broadcasting method, the signals in accordance with the 
stereoscopic display method selected by the user, and when the received 
video data is different from the video data in accordance with the 
stereoscopic broadcasting method, formatting the signals in accordance 
with the display method corresponding to the broadcasting method of the 
received video data, regardless of the user's selection. 

Further, the present invention provides a digital broadcast receiver 
compatible with a plurality of display methods including a plurality of 
stereoscopic display methods, including a receiving circuit demodulating 
and decompressing received video data, a determining circuit determining 
whether the received video data is video data in accordance with the 
stereoscopic broadcasting method or video data different from the 
stereoscopic broadcasting method, a selecting circuit allowing the user to 
select one stereoscopic display method among the plurality of stereoscopic 
display methods, a formatting circuit formatting signals output from the 
receiving circuit, and a control circuit determining the method of display for 
reproducing and displaying the received video data based on the result of 
determination by the determining circuit and the selection by the selecting 
circuit, and controlling formatting by the formatting circuit. 

Therefore, a still further advantage of the present invention is that 
reproduction and display in accordance with a plurality of display methods 
are possible, based on the result of determination of the broadcasting 
method as well as user's designation. 

Further, for stereoscopic display, it is possible to generate video 
signals in accordance with the stereoscopic display method designated by 
the user. Therefore, various broadcasting services including stereoscopic 
broadcasting service can be provided by a simple facility and simple circuit 
configuration. 

Brief Description of the Drawings 

Figs. 1A and IB represent image configurations of video data 
received by the digital broadcast receiver in accordance with a first 



embodiment of the present invention. 

Fig. 2 is a schematic block diagram representing an example of a 
basic configuration of a transmitting side of digital stereoscopic 
broadcasting system 900. 
5 Figs. 3A to 3C are illustrations representing an operation of a 

transmitting side frame memory apparatus of digital stereoscopic 
broadcasting system 900. 

Fig. 4 is a schematic block diagram representing a basic 
configuration of a digital broadcast receiver 100 in accordance with the first 
10 embodiment of the present invention. 

Fig. 5 is an illustration representing an object of a determining 
process in a determining circuit 4 in accordance with the first embodiment 
of the present invention. 

Figs. 6A and 6B represent an example of relation between a specific 
15 area AR1 and a specific area AR2 which are subjected to the determining 

process by determining circuit 4 in accordance with the first embodiment of 
the present invention. 

Fig. 7 is a block diagram representing an example of a basic 
configuration of determining circuit 4 in accordance with the first 
20 embodiment of the present invention. 

Fig. 8 is a flow chart representing the determining process procedure 
in the determining circuit 4 in accordance with the first embodiment of the 
present invention. 

Fig. 9 is a schematic block diagram representing a basic 
25 configuration of a digital broadcast receiver 200 in accordance with a 
second embodiment of the present invention. 

Fig. 10 is a block diagram representing an example of basic 
configuration of an output signal formatting circuit 25 in accordance with 
the second embodiment of the present invention. 
30 Fig. 11 is a time chart representing the formatting process in 

accordance with the second embodiment of the present invention. 

Figs. 12A to 12D are illustrations representing formats of video 
signals corresponding to respective display methods output from the output 



signal formatting circuit 25 in accordance with the second embodiment of 
the present invention. 

Figs. 13A to 13E represent other examples of video data 
configurations corresponding to the stereoscopic broadcasting methods 
5 received by digital broadcast receiver 200 in accordance with the second 
embodiment of the present invention. 

Figs. 14A to 14C represent image configurations of video data 
received by the display apparatus in accordance with a third embodiment of 
the present invention. 
10 Fig. 15 is a schematic block diagram representing a basic 

configuration of a receiving side, focusing on display apparatus 300 in 
accordance with the third embodiment of the present invention. 

Figs. 16A and 16B are schematic illustrations of video signal formats 
input through a signal line Lll in accordance with the third embodiment of 
15 the present invention. 

Fig. 17 is a schematic block diagram representing a basic 
configuration of a determining circuit 34 in accordance with a third 
embodiment of the present invention. 

Figs. 18A to 18F are timing charts representing processing in the 
20 determining circuit 34 in accordance with the third embodiment of the 
present invention. 

Fig. 19 is a flow chart representing the determining process 
procedure in determining circuit 34 in accordance with the third 
embodiment of the present invention. 
25 Fig. 20 is a block diagram representing an example of the basic 

configuration of a broadcasting method display circuit 35 in accordance 
with the third embodiment of the present invention. 

Fig. 21 is a block diagram representing an example of the basic 
configuration of a video reproducing and displaying unit 36 in accordance 
30 with the third embodiment of the present invention. 



Best Modes for Carrying Out the Invention 
(First Embodiment) 
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The first embodiment of the present invention is to enable a digital 
broadcast receiver to receive and reproduce in accordance with a plurality 
of broadcasting methods including stereoscopic broadcasting method. 
The digital broadcast receiver in accordance with the first 
5 embodiment of the present invention receives video data provided by a non- 
interlace digital broadcasting system (hereinafter referred to as 
broadcasting method 1) or video data in accordance with a stereoscopic 
broadcasting method provided by a digital stereoscopic broadcasting system, 
which will be described later. 
10 The video data received by the digital broadcast receiver in 

S accordance with the first embodiment of the present invention will be 

|.J described with reference to Figs. 1A and IB. 

Y£ Figs. 1A and IB represent image configurations of video data 

received by the digital broadcast receiver in accordance with the first 

W 15 embodiment of the present invention, in which Fig. 1A represents an image 

^ of the video data in accordance with the broadcasting method 1, and Fig. 

CI IB represents an image of video data in accordance with the stereoscopic 

broadcasting method. 

,p Referring to Figs. 1A and IB, the image (Fig. 1A) of the video data in 

^ 20 accordance with broadcasting method 1 and the image (Fig. IB) of the video 
data in accordance with the stereoscopic broadcasting method are both 
consisting of 704 pixels in the horizontal direction (I = 1 to 704) x 480 pixels 
in the vertical direction (J = 1 to 480), which are in compliance with the 
image configuration of a standard non-interlace scanning method. 
25 The image (Fig, IB) of the video data in accordance with the 

stereoscopic broadcasting method includes two blocks Bl and B2. One of 
the two blocks Bl and B2 represents an image for right eye video signal 
obtained through the interlace scanning method, and the other represents 
an image for the left eye video signal obtained through the interlace 
30 scanning method (in the following, it is assumed that block B 1 is for the 
right eye and block B2 is for the left eye, for convenience of description). 
Fig. IB represents an image of an odd-field or an even-field of the video 
data in accordance with the stereoscopic broadcasting method. 
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A digital stereoscopic broadcasting system 900 generating and 
transmitting the video data in accordance with the stereoscopic 
broadcasting method will be described with reference to Fig. 2. 

Fig. 2 is a block diagram schematically showing a basic configuration 
5 of the transmitting side of digital stereoscopic broadcasting system 900. 
Referring to Fig. 2, the transmitting side of digital stereoscopic 
broadcasting system 900 includes cameras 123a and 123b in accordance 
with the interlace method receiving as inputs video images, and a 
transmitting side frame memory apparatus 120. 
10 Transmitting side frame memory apparatus 120 converts two fields 

of video signals received from cameras 123a and 123b, respectively, to video 
data (see Fig. IB) in accordance with one frame stereoscopic broadcasting 
method. 

More specifically, transmitting side frame memory apparatus 120 
15 includes two field memories, not shown, and right eye video signal R 

received from camera 123a is written to one field memory and the left eye 
video signal L received from camera 123b is written to the other field 
memory. The right eye video signal R and the left eye video signal L are 
read twice the speed of writing from respective field memories. Thus, 
20 video data in accordance with the stereoscopic broadcasting method are 
generated. 

The operation of transmitting side frame memory apparatus 120 of 
digital stereoscopic broadcasting system 900 shown in Fig. 2 will be briefly 
described with reference to Figs. 3A to 3C. 

25 Figs. 3A to 3C are illustrations representing the operation of 

transmitting side frame memory apparatus 120 of digital stereoscopic 
broadcasting system 900. Figs. 3 A and 3B represent examples of image 
configurations of right eye video signal R and left eye video signal L, 
respectively, and Fig. 3C represents an image configuration of video data 

30 output from transmitting side frame memory apparatus 120. 

From Figs. 3A and 3B, it is assumed that effective number of pixels 
of the images corresponding to the right eye video signal R and left eye 
video signal L are 704 pixels in the horizontal direction (horizontal 
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direction pixel number I: I = 1 to 704) x 240 pixels in the vertical direction 
(vertical direction pixel number J: J = 1 to 240), and that horizontal 
synchronizing frequency FH is 15.75 kHz and vertical synchronizing 
frequency FR is 59.94 Hz, for the right eye video signal R and left eye video 
signal L. 

In this case, when the write frequency to the field memory is 
represented as FH and the read frequency is represented as (2 x FH), then 
video data having such image configuration as shown in Fig. IB with 
horizontal synchronizing frequency of 31.5 kHz and vertical synchronizing 
frequency of 59.95 Hz are generated. 

Referring to Fig. 2, the transmitting side of digital stereoscopic 
broadcasting system 900 further includes a video encoder 122, a 
microphone 124, a sound encoder 125, a multiplexer 121, a digital 
modulator 126 and a satellite communication equipment 127. 

The video data generated by the transmitting side frame memory 
apparatus 120 are compressed and modulated in compliance with MPEG 2 
standard (Motion Picture Coding Expert Group Phase 2: international 
standard for compressing full color motion image), and transmitted through 
communication satellite 128. 

When right eye video signal R and left eye video signal L are 
arranged in the vertical direction on the image plane, efficiency in 
compression is improved when a compression method utilizing correlation 
in time axis direction such as MPEG 2 is used. 

Digital stereoscopic broadcasting system 900 may have a recording 
and reproducing apparatus 129 connected to multiplexer 123, where the 
video data including compressed two image planes are recorded, whereby 
the video data is transmitted through the recording medium. 
Alternatively, the system may be configured to receive data reproduced by 
recording and reproducing apparatus 129 which data is transmitted by 
communication satellite 128. 

Specific examples of recording and reproducing apparatus 129 
includes a hard disk of a personal computer, a DVD, a DVD-RAM, a D-VTR, 
an MD, a magneto optical disk and the like. 
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The digital broadcast receiver 100 in accordance with the first 
embodiment of the present invention will be described with reference to Fig. 
4. 

Fig. 4 is a schematic block diagram representing a basic 
configuration of digital broadcast receiver 100 in accordance with the first 
embodiment of the present invention. As can be seen from Fig. 4, digital 
broadcast receiver 100 includes a receiving circuit 1, a decode circuit 2, a 
frame memory 3, a determining circuit 4, an output signal formatting 
circuit 5 and a CPU 6. 

Digital broadcast receiver 100 receives one channel of video data (Fig. 
1A or Fig. IB) by an antenna 8. Receiving circuit 1 includes a tuner and 
digital demodulating circuit, not shown, and digitally demodulates the 
received video data. 

Decode circuit 2 receives an output of receiving circuit 1, 
decompresses the received output (for example, decodes in accordance with 
MPEG 2), and provides pixel data. Frame memory 3 stores frame by 
frame the pixel data output from decode circuit 2. 

Determining circuit 4 receives the pixel data output from decode 
circuit 2, and determines whether the received video data is in accordance 
with the stereoscopic broadcasting method (Fig. IB) or the broadcasting 
method 1 (Fig. 1A). 

Output signal formatting circuit 5 formats the pixel data stored in 
frame memory 3 in accordance with the result of determination by 
determining circuit 4, and generates an output signal. The output signal 
is transmitted to a monitor positioned in the succeeding stage, not shown. 
CPU 6 controls various component circuits. 

The determining process by the determining circuit 4 in accordance 
with the first embodiment of the present invention will be described with 
reference to Fig. 5. 

Fig. 5 is an illustration representing an example of an object of 
determination made by the determining circuit in accordance with first 
embodiment of the present invention. The determining circuit 4 shown in 
Fig. 5 uses pixel data of a specific area AR1 and a specific area AR2 of one 

- 12 - 



frame of video data. 

The specific areas AR1 and AR2 are determined respectively for the 
above described blocks Bl and B2 (see Fig. IB). For example, when blocks 
Bl and B2 are in such a relation as represented by Fig. IB, specific area 
5 AR1 is determined to be an area having P pixels in the horizontal direction 
(P = X2 - XI + 1) x Q pixels in the vertical direction (Q = Y2 - Yl 4- 1) with 
horizontal pixels being XI to X2 (= I) and vertical pixels being Yl to Y2 (= 
J), and the specific area AR2 is determined to be an area having P pixels in 
the horizontal direction (P = X2 - XI + 1) x Q pixels in the vertical direction 
10 (Q = Y2 - Yl + 1) with horizontal pixels being XI to X2 (= I) and vertical 
S pixels being Yl + 240 to Y2 + 240 (= J). 

U More specifically, that area of block B2 which overlaps specific area 

J'pJ ARl when block Bl is overlapped on block B2 is determined to be specific 

42 area AR2. 

'fj 15 An example of the relation between specific areas ARl and AR2 will 

- ; be described with reference to Figs. 6A and 6B. 

O Figs. 6A and 6B represent an example of the relation between 

specific areas AR1 and AR2 which are subjected to determination process 
4» by determining circuit 4 in accordance with the first embodiment of the 

'2 20 present invention. Fig. 6A represents an example in which the video data 
to be determined is in accordance with broadcasting method 1, and Fig. 6B 
represents an example in which the video data to be determined is in 
accordance with the stereoscopic broadcasting method. 

Referring to Figs. 6A to 6B, when video data is in accordance with 
25 broadcasting method 1 (Fig. 6A), the pixel data of specific area ARl and 
pixel data of specific area AR2 generally have low correlation. When the 
video data is in accordance with the stereoscopic broadcasting method (Fig. 
6B), specific area ARl consists of pixel data based on right eye video signal, 
while specific area AR2 consists of pixel data based on left eye video signal. 
30 Therefore, though pixel data of specific areas ARl and AR2 are not 

completely the same because of binocular parallax, the pixel data have high 
correlation. 

Therefore, whether the video data is in accordance with the 
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stereoscopic broadcasting method or not can be determined by examining 
the relation between pixel data of specific areas AR1 and AR2. 

Basic configuration of an example of determining circuit 4 in 
accordance with the first embodiment of the present invention will be 
5 described with reference to Fig. 7. 

Fig. 7 is a schematic block diagram representing a specific 
configuration of an example of determining circuit 4 in accordance with the 
first embodiment of the present invention. As can be seen from Fig. 7, 
determining circuit 4 includes a CPU 60 and a memory 61. 
10 CPU 60 receives an address value ad through an address fine LI and 

pixel data through a data line L2, from decode circuit 2. Pixel data of 
specific areas AR1 and AR2 are transmitted therefrom to memory 61. 
Memory 61 receives and stores the pixel data from CPU 60. Further, CPU 
60 determines video data using the pixel data stored in memory 61, and 
15 outputs a control signal CON as a result of determination. An example of 
the determining method includes a method of measuring color difference 
(difference) between pixel data of specific area AR1 and pixel data of 
specific area AR2. 

An example of the process procedure in determining circuit 4 in 
20 accordance with the first embodiment of the present invention will be 
described with reference to Fig. 8. 

Fig. 8 represents an example of the process procedure in determining 
circuit 4 in accordance with the first embodiment of the present invention. 
Referring to Fig. 8, an operation when CPU 60 makes a determination 
25 based on difference will be described. 

In step SI, CPU 60 receives the address value ad. In step S2, 
whether the obtained address value ad represents the specific area AR1 or 
AR2 to be compared is determined. 

When the address value ad does not coincide specific area AR1 or 
30 AR2, the flow returns to step SI and the next transmitted address value ad 
is received. 

When the address value ad corresponds to the specific area AR1 or 
AR2, the flow proceeds to step S3, in which pixel data corresponding to the 
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address value ad are stored in memory 61. 

In step S4, whether all pixel data constituting specific areas AR1 and 
AR2 are stored in memory 61 or not is determined. 

If not, the flow returns to step Si. When all pixel data constituting 
5 specific areas AR1 and AK2 are stored in memory 61, pixel data of specific 
area AR1 and pixel data of specific area AR2 are compared (difference is 
found) in step S5. 

In step S6, the result of comparison (difference) obtained in step S5 
is received, which result is compared with a prescribed reference value. 
10 If the result of comparison is not smaller than the reference value, it 

is determined that the received video data is in accordance with the 
stereoscopic broadcasting method (step S7), and if the result is smaller than 
the reference value, it is determined that the video data is in accordance 
with the broadcasting method 1 (step S8), and the result of determination 
15 is set in control signal CON and the signal is output. 

Output signal formatting circuit 5 shown in Fig. 4 formats the pixel 
data stored in frame memory 3 shown in Fig. 4 and generates an output 
signal, in accordance with the control signal CON. 

More specifically, the digital broadcast receiver 100 in accordance 
20 with the first embodiment of the present invention is capable of 
determining the broadcasting method (including the stereoscopic 
broadcasting method) of the video data received, and therefore it is capable 
of reproducing and displaying video data received by appropriate 
formatting based on the result of determination. 
25 Though difference is utilized in the method of determination in the 

present embodiment, other method may be used. 

As described above, the digital broadcast receiver in accordance with 
the first embodiment of the present invention is capable of determining 
whether the video data is in accordance with the stereoscopic broadcasting 
30 method or in accordance with common broadcasting method, by the 
analysis of received video data. 

Further, the digital broadcast receiver in accordance with the first 
embodiment of the present invention is capable of appropriately displaying 
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the received video data on a monitor connected to a succeeding stage, by 
utilizing the result of determination of the broadcasting method. 

More specifically, the digital broadcast receiver in accordance with 
the first embodiment of the present invention is compatible with the 

5 stereoscopic broadcast and normal broadcast using only one channel of 
transmission path. 

Further, the digital broadcast receiver in accordance with the first 
embodiment of the present invention is capable of appropriately displaying 
any video data received on a monitor positioned in the succeeding stage, as 

10 whether the video data is in accordance with the stereoscopic broadcasting 
method or not is determined. Therefore, both the stereoscopic 
broadcasting service and the common broadcasting service can be provided 
by a simple facility and a simple circuit configuration. 

15 (Second Embodiment) 

The second embodiment of the present invention is to make the 
digital broadcast receiver be compatible with a plurality of broadcasting 
methods and especially, with respect to stereoscopic display, the present 
embodiment enables the receiver to reproduce and display in the 
20 stereoscopic display method designated by a user. 

The digital broadcast receiver in accordance with the second 
embodiment of the present invention receives, as an input, video data (Fig. 

IA) in accordance with a non-interlace scanning method or video data (Fig. 

IB) of one channel in accordance with the stereoscopic broadcasting method. 
25 When the video data in accordance with the non-interlace scanning method 

is received, reproduction and display is given in the non-interlace scanning 
method (hereinafter referred to as display method 1), and when the video 
data in accordance with the stereoscopic broadcasting system is received, 
the reproduction and display is given in a stereoscopic display method 1 
30 (reproduced and displayed in one channel) or a stereoscopic display method 
2 (reproduced and displayed in two channels) as selected by the user. 

The digital broadcast receiver in accordance with the second 
embodiment of the present invention will be described with reference to Fig. 
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Fig. 9 is a schematic block diagram representing a basic 
configuration of a digital broadcast receiver 200 in accordance with the 
second embodiment of the present invention. Components corresponding 
5 to the digital broadcast receiver 100 shown in Fig. 4 are denoted by the 
same characters and same reference numerals, and description thereof is 
not repeated. 

Digital broadcast receiver 200 shown in Fig. 9 includes a receiving 

circuit 1, a decode circuit 2, a frame memory 3, a determining circuit 24, an 
10 output signal formatting circuit 25, a selecting circuit 27, a recording and 

reproducing apparatus 29 and a CPU 6. 

Digital broadcast receiver 200 receives, as an input, video data of one 

channel (see Figs. 1A and IB) received at antenna 8. 

Determining circuit 24 receives pixel data output from decode circuit 
15 2 and determines whether the received video data is in accordance with the 

stereoscopic broadcasting method. The method of determination may 

include, as an example, a method of decoding information related to the 

broadcasting method added in advance to the video data. The 

configuration may be the same as that of the determining circuit 4 
20 described with reference to the first embodiment of the present invention. 

Result of determination AS by determining circuit 24 is transmitted to 

output signal formatting circuit 25. 

Selecting circuit 27 is a circuit for selecting one stereoscopic display 

method among a plurality of stereoscopic display methods in accordance 
25 with user's designation. In the second embodiment of the present 

invention, either stereoscopic display method 1 or stereoscopic display 

method 2 can be selected. 

An example of selecting circuit 27 consists of a switch. In that case, 

a switching signal BS representing whether the reproduction and display 
30 are in accordance with the stereoscopic display method 1 or stereoscopic 

display method 2 is generated in response to the switching operation by the 

user. 

Output signal formatting circuit 25 formats pixel data stored in 
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frame memory 3, based on the result of determination AS from determining 
circuit 24 and the switching signal BS from selecting circuit 27. The 
generated output signal is transmitted to a monitor positioned in a 
succeeding stage, not shown. CPU controls various component circuits. 

An example of the basic configuration of output signal formatting 
circuit 25 in accordance with the second embodiment of the present 
invention will be described with reference to Fig, 10. 

Fig. 10 is a block diagram showing an example of the basic 
configuration of output signal formatting circuit 25 in accordance with the 
second embodiment of the present invention. The output signal 
formatting circuit 25 shown in Fig. 10 includes a control circuit 10, an input 
switching circuit 11 and memories 12 and 13. 

Control signal 10 determines the display method to be used for 
reproduction and display in accordance with the result of determination AS 
received from determining circuit 24 and the switching signal BS received 
from selecting circuit 27, and controls the formatting process, which will be 
described later. 

More specifically, when the received video data is determined to be 
not in accordance with the stereoscopic broadcasting method, control circuit 
10 in accordance with the second embodiment of the present invention 
determines the display method 1 to be used and when the received video 
data is determined to be in accordance with the stereoscopic broadcasting 
method, the control circuit 10 determines the stereoscopic display method 1 
or stereoscopic display method 2 to be used, as selected by the switching 
signal BS. 

Input switching circuit 11 outputs the pixel data received from frame 
memory 3 to memory 12 or memory 13 under the control of control circuit 
10. More specifically, when the display method determined by control 
circuit 10 is the display method 1 or the stereoscopic display method 1, 
pixel data are output to memory 12, and if the display method is the 
stereoscopic display method 2, pixel data are output to memories 12 and 13. 

Memories 12 and 13 store the pixel data output from input switching 
circuit 11. More specifically, pixel data sequence corresponding to pixels 
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aligned in one line in the horizontal direction (horizontal direction pixel 

number I - 1 to 704, vertical direction pixel number J = fixed) is written in 

the order of scanning of non-interlace scanning method. FIFO memories 

may be used as memories 12 and 13. 
5 The pixel data sequence written in memories 12 and 13 are read at 

timings corresponding to the display method determined under the control 

of control circuit 10. 

Referring to Fig. 10, output signal formatting circuit 25 further 

includes a synchronizing signal level data output circuit 14, pedestal level 
10 data output circuit 15, data switching circuits 16 and 17, and D/A 

converters 18 and 19. 
y Synchronizing signal level data output circuit 14 outputs a 

Ifjjj synchronizing signal level data DB (including data related to the horizontal 

y!| and vertical synchronizing signals). Pedestal level data output circuit 15 

*f 15 outputs pedestal level data DA. 

^ Data switching circuit 16 (or 17) switches among and outputs the 

O pixel data sequence read from memory 12 (or 13), synchronizing side level 

JirJ data DB and pedestal level data DA, at a prescribed timing, under the 

42 control of control circuit 10. 

^ 20 The formatting process in accordance with the second embodiment of 

the present invention will be described with reference to the time chart of 
Fig. 11. 

Fig. 1 1 is a timing chart representing the formatting process in 
accordance with the second embodiment of the present invention. 
25 Referring to Fig. 11, time Tl represents the position of the synchronizing 
signal, times TO, T2 and T4 represent positions of pedestal signals and 
times TO to T5 represent one horizontal period, respectively. 

For example, data switching circuit 16 shown in Fig. 10 outputs 
pedestal level data DA when pedestal signal position TO is attained, until 
30 time Tl. At synchronizing signal position Tl, the output is switched from 
pedestal level data DA to synchronizing signal level data DB. From 
pedestal signal position T2, the output is switched from synchronizing 
signal level data DB to pedestal level data DA. In the period from TO to 
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T3, reading of pixel data sequence from memories 12 and 13 is not 
performed. 

In the period from T3 to T4, the pixel data sequence is read from 
memory 12, and the read pixel data sequence is output. In the period from 
pedestal position T4 to time T5, the output is switched to pedestal level 
data DA. In the period from T4 to T5, reading of pixel data sequence from 
memories 12 and 13 is not performed. 

The synchronizing signal position and pedestal signal position are 
set in advance for each broadcasting or displaying method, and controlled 
by control circuit 10. 

Referring to Fig. 10, D/A converter 18 converts digital data output 
from data switching circuit 16 to analog data and generates a video signal. 
Similarly, D/A converter 19 converts digital data output from data 
switching circuit 17 to analog data and generates a video signal. 

More specifically, the video signal output from D/A converter 18 is 
the video signal in accordance with the display method 1, the video signal 
in accordance with the stereoscopic display method 1 or the left eye video 
signal in accordance with the stereoscopic display method 2, and the video 
signal output from D/A converter 19 is the left eye video signal in 
accordance with the stereoscopic display method 2. 

Formats of video signals corresponding to respective display methods 
output from output signal formatting circuit 25 will be described with 
reference to Figs. 12A to 12D. 

Figs. 12A to 12D are illustrations representing formats of video 
signals corresponding to respective display methods output from output 
signal formatting circuit 25 in accordance with the second embodiment of 
the present invention. Fig. 12A represents the relation between an image 
plane in accordance with display method 1 and vertical synchronizing 
signal, Fig. 12B represents the relation between an image plane in 
accordance with the stereoscopic display method 1 and the vertical 
synchronizing signal, and Figs. 12C and 12D represent the relation 
between an image plane in accordance with the stereoscopic display method 
2 and the vertical synchronizing signal. 
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In the figures, the reference character G (i) (where i = 1, 2, ... ) 
represents an image plane number of the video data, and reference 
characters Bl and B2 correspond to the blocks Bl and B2 described with 
reference to Fig. IB. When the received video data is in accordance with 
the stereoscopic broadcasting method (see Fig. IB), the reference character 
G (i) given in Figs. 12B to 12D corresponds to an odd-field or an even-field 
image plane (for simplicity of description, it is assumed that in the 
reference character G (i), when i = 2xk, the image plane is an even-field 
image plane, and when i = 2 x k + 1, the image plane is an odd-numbered 
field image plane). 

Referring to Figs. 12A to 12D, when stereoscopic display is not given 
(Fig. 12A), memory 12 and data switching circuit 16 shown in Fig. 10 
operate, and video signals of one channel are output from D/A converter 18. 

When the user selects the stereoscopic display method 1 in which the 
stereoscopic display is given by video images of one channel (Fig. 12B), 
memory 12 and data switching circuit 16 shown in Fig. 10 operate, and for 
every image plane G (i), information such as synchronizing signal is added 
to the image plane for the right eye video signal (block Bl) and the image 
plane of the left eye video signal (block B2). As a result, corresponding 
video signals of one channel are output in the order of an odd-numbered 
field for the right eye, an odd-numbered field for the left eye, an even- 
numbered field for the right eye, an even-numbered field for the left eye, ... , 
from D/A converter 18. 

When the user selects the stereoscopic display method 2 in which 
stereoscopic display is given by video images of two channels (Figs. 12C and 
12D), image plane (block Bl) of the right eye video signal and image plane 
(block B2) for the left eye video signal are stored separately in memories 12 
and 13, respectively, for each image plane. Using data switching circuits 
16 and 17, the information such as the synchronizing signal is added to the 
stored pixel data. As a result, corresponding right eye video signals of one 
channel are output in the order of an odd-numbered field for the right eye, 
an even-numbered field for the right eye, ... (Fig. 12C) from D/A converter 
18, and corresponding video signals of one channel are output in the order 



of an odd-numbered field for the left eye, an even-numbered field for the 
left eye, ... (Fig. 12D) from D/A converter 19. 

More specifically, digital broadcast receiver 200 is capable of 
receiving video data in accordance with the non-interlace scanning method 
5 or video data in accordance with the stereoscopic broadcasting method, and 
when video data in accordance with the stereoscopic broadcasting method is 
received, the data can be reproduced and displayed in the stereoscopic 
display method selected by the user. 

Therefore, by the use of digital broadcast receiver 200, various 
10 stereoscopic displays can be provided, including stereoscopic display in 
accordance with CRT method utilizing binocular opened-closed by liquid 
crystal shutters, and stereoscopic display utilizing two projectors. 

The digital broadcast receiver 200 may be configured such that 
compressed video data from recording and reproducing apparatus 29 
15 connected to decode circuit 2 is input to decode circuit 2, not limited to the 
input from antenna 8, or such that the data decoded by decode circuit 2 is 
recorded in recording and reproducing apparatus 29, as shown in Fig. 9. 

Specific examples of recording and reproducing apparatus 29 include 
a hard disk of a personal computer, a DVD, a DVD-RAM, a D-VTR, an MD, 
20 a magneto optical disk and the like. 

The video data in accordance with the stereoscopic broadcasting 
method described with reference to the second embodiment of the present 
invention is not limited to the configuration and contents described above. 
Other examples of video data configuration in accordance with the 
25 stereoscopic broadcasting method which can be received by digital 

broadcast receiver 200 in accordance with the second embodiment of the 
present invention will be described with reference to Figs. 13A to 13E. 

Figs. 13A to 13E are illustrations representing other examples of 
video data configuration in accordance with the stereoscopic broadcasting 
30 methods received by the digital broadcast receiver 200 in accordance with 
the second embodiment of the present invention. In the foregoing 
description, block Bl constituting an image plane of video data 
corresponding to a stereoscopic broadcasting method is described as an 
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image plane corresponding to the right eye video signal R and block B2 is 
described as an image plane corresponding to the left eye video signal L. 
Alternatively, as can be seen from Fig. 13A, block Bl may be an image 
plane corresponding to the left eye video signal L and block B2 may be an 
image plane corresponding to the right eye video signal R. 

The image planes of video data in accordance with the stereoscopic 
broadcasting method are not limited to those consisting of an image plane 
corresponding to the right eye video signal R and an image plane 
corresponding to the left eye video signal L. For example, referring to Fig. 
13B, the image planes may be configured by an image plane corresponding 
to the left eye video signal L and an image plane corresponding to the 
difference (L - R) between the left eye video signal L and the right eye 
video signal R. 

Further, any video information not limited to the stereoscopic 
broadcasting method may be used, provided that the video information of 
two image planes are is included. For example, referring to Fig. 13C, the 
image planes may be configured by image planes corresponding to mutually 
different video signals A and B. 

Further, blocks Bl and B2 may not be the same size. For example, 
referring to Fig. 13D, block Bl may have 360 pixels in the vertical direction, 
and block B2 may have 120 pixels in the vertical direction. Further, 
referring to Fig. 13E, block Bl having 360 pixels in the vertical direction 
may be an image plane corresponding to the left eye video signal L, and 
block B2 having 120 pixels in the vertical direction may be an image plane 
corresponding to the difference (L - R) of the video signals. It should be 
noted that in accordance with MPEG standard, compression and 
decompression are performed block by block of 8 pixels x 8 pixels, and 
therefore the number of pixels in the vertical direction of blocks Bl and B2 
must be a multiple of 8. 

Further, the ratio of pixel numbers in the vertical direction between 
blocks B 1 and B2 may be fixed or variable. For example, when the left eye 
video signal L and the difference (L - R) of video signals are to be 
transmitted, the ratio is made variable in accordance with the amount of 
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information of the difference (L - R), dependent on the contents of video 
signals R and L. When mutually different video signals A and B are to be 
transmitted, the ratio is made variable, dependent on the ratio of respective 
amounts of information. 

As described above, the digital broadcast receiver in accordance with 
the second embodiment of the present invention is capable of reproduction 
and display corresponding to a plurality of display methods, based on the 
result of determination of the broadcasting method and designation by the 
user. 

Further, by the digital broadcast receiver in accordance with the 
second embodiment of the present invention, it is possible to generate video 
signals corresponding to the stereoscopic display method designated by the 
user for stereoscopic display, and therefore it can cope with various types of 
stereoscopic broadcasting. 

Further, by the digital broadcast receiver in accordance with the 
second embodiment of the present invention, both stereoscopic broadcast 
and common broadcast can be possible using one channel of transmission 
path. 

Further, by the digital broadcast receiver in accordance with the 
second embodiment of the present invention, it is possible to generate video 
signals corresponding to a plurality of broadcasting methods including the 
stereoscopic broadcasting method. Therefore, the stereoscopic 
broadcasting service and the common broadcasting service can be provided 
by a simple facility and a simple circuit configuration. 

(Third Embodiment) 

The third embodiment of the present invention enables a display 
apparatus to reproduce and display in accordance with a plurality of 
broadcasting methods including stereoscopic broadcasting method, and 
allows the user to visually recognize the broadcasting method of the 
reproduced and displayed video images. 

The display apparatus in accordance with the third embodiment of 
the present invention receives video data in accordance with interlace 
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scanning method (hereinafter referred to as broadcasting method 1), video 
data in accordance with non-interlace scanning method (hereinafter 
referred to as broadcasting method 2) and video data in accordance with 
the stereoscopic broadcasting method. 
5 Image configurations of the video data received by the display 

apparatus in accordance with the third embodiment of the present 
invention will be described with reference to Figs. 14A to 14C. 

Figs. 14A to 14C represent image configurations of video data 
received by the display apparatus in accordance with the third embodiment 
10 of the present invention. Fig. 14A represents an image plane of the video 
data in accordance with the broadcasting method 1, Fig. 14B represents an 
IJ image plane of the video data in accordance with the broadcasting method 2, 

! fij 

J14 and Fig. 14C represents an image plane of video data in accordance with 

*y the stereoscopic broadcasting method. 

J y 15 Referring to Figs. 14A to 14C, the image plane (Fig. 14A) of the video 

g 5 data in accordance with broadcasting method 1 has 704 pixels in the 

Q horizontal direction (I = 1 to 704) x 240 pixels in the vertical direction (J = 1 

S to 240). 

£ The image plane (Fig. 14B) of the video data in accordance with the 

20 broadcasting method 2 and the image plane (Fig. 14C) of the video data in 
accordance with the stereoscopic broadcasting method both have 704 pixels 
in the horizontal direction (I = 1 to 704) x 480 pixels in the vertical 
direction (J = 1 to 480), which correspond to the image plane provided by 
the standard non-interlace scanning method. 
25 Further, the image plane (Fig. 14C) of the video data in accordance 

with the stereoscopic broadcasting method consists of two blocks Bl and B2 
as described above, one of which is the image plane of the right eye video 
signal obtained by the interlace scanning method and the other corresponds 
to an image plane of the left eye video signal obtained by the interlace 
30 scanning method. Here, it is assumed that the block Bl is for the right eye 
and block B2 is for the left eye. 

The display apparatus 300 in accordance with the third embodiment 
of the present invention will be described with reference to Fig. 15. 
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Fig. 15 is a schematic block diagram representing a basic 
configuration of the receiving side, focusing on display apparatus 300, in 
accordance with the third embodiment of the present invention. Display 
apparatus 300 shown in Fig. 15 includes signal lines Lll and L12, signal 
5 processing circuits 31 and 32, a synchronization separating circuit 33, a 
determining circuit 34, a broadcasting method display circuit 35 and a 
video reproduction and display unit 36. 

Display apparatus 300 receives external video data through antenna 
8 and tuner 38. Antenna 8 receives video data in accordance with any of 
10 broadcasting method 1, broadcasting method 2 and stereoscopic 

broadcasting method. Antenna 8 and tuner 38 may be integrated with 
display apparatus 300. 

Here, it is assumed that the frequency of the vertical synchronizing 
signal in the video data in accordance with the broadcasting method 2 and 
15 the video data in accordance with the stereoscopic broadcasting method 2 

and the video data in accordance with the stereoscopic broadcasting method 
is 60 Hz. 

Tuner 38 converts the video data received by antenna 8 to the video 
signals described in the following. More specifically, the tuner converts 

20 the video data in accordance with the stereoscopic broadcasting method or 
broadcasting method 2 to (Y, Pb, Pr) signal. Further, the video data in 
accordance with the stereoscopic broadcasting method (see Fig. 14C) are 
divided into light eye video image (corresponding to block Bl) and left eye 
video image (corresponding to block B2). The video data in accordance 

25 with broadcasting method 1 are converted to composite signals. These 
video signals are input to display apparatus 300 through signal lines Lll 
and L12. 

The relation between the image plane of the video signals input 
through signal line Lll and the vertical synchronizing signal in accordance 
30 with the third embodiment of the present invention will be described with 
reference to Figs. 16A and 16B. 

Figs. 16A and 16B schematically represent the relation between 
image planes of the video signals input through signal line Lll and the 
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vertical synchronizing signal, in accordance with the third embodiment of 
the present invention. Fig. 16A corresponds to the broadcasting method 2, 
and Fig. 16B corresponds to the stereoscopic broadcasting method. 

Reference characters Bl and B2 of Fig. 16B correspond to block Bl 
5 (for the right eye) and block B2 (for the left eye) of Fig. 14C, respectively. 
Referring to Figs. 16A and 16B, the frequency FR1 of the vertical 
synchronizing signal of the video signals in accordance with the 
broadcasting method 2 is 60 Hz, while the frequency FR2 of the vertical 
synchronizing signal in the video signals in accordance with the 
10 stereoscopic broadcasting method is twice higher, that is, 120 Hz. 
*S Referring to Fig. 15, display apparatus 300 receives video signals in 

U accordance with the stereoscopic broadcasting method or in accordance with 

ii f? 

?2 the broadcasting method 2 shown in Figs. 16 A and 16B through signal line 

i{3 Lll, and receives video signals in accordance with the broadcasting method 

f J 15 1 through signal line L12. 

s, Synchronization separating circuit 33 receives Y signal component of 

O (Y, Pb, Pr) signal received by signal line Lll, and separates the vertical 

pPi synchronizing signal. 

43 Determining circuit 34 receives the vertical synchronizing signal 

^ 20 output from synchronization separating circuit 33, and determines the 

broadcasting method of the video signals to be reproduced and displayed by 
a monitor, which will be described later, (for example, the video signal is in 
accordance with the stereoscopic broadcasting method), based on the 
vertical synchronizing signal. 
25 The broadcasting method display circuit 35 displays the broadcasting 

method based on the result of determination by the determining circuit 34. 

Signal processing circuit 31 converts the video signals received 
through signal line L12 to (R, G, B) signals. 

Video reproduction and display unit 36 selectively switches the (R, G, 
30 B) signals output from signal processing circuits 31 and 32 based on the 
result of determination by determining circuit 34, and reproduces and 
displays the video image on the monitor. 

An example of the basic configuration of determining circuit 34 in 
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accordance with the third embodiment of the present invention will be 
described with reference to Fig. 17. 

Fig. 17 is a block diagram showing an example of the basic 
configuration of determining circuit 34 in accordance with the third 
embodiment of the present invention. The determining circuit 34 shown 
in Fig. 17 includes a reference clock generating circuit 40, a counter circuit 
41, a latch circuit 42, a control signal generating circuit 43 and a CPU 44. 

In response to reception of the vertical synchronizing signal from 
synchronization separating circuit 33, control signal generating circuit 43 
generates reset signal RS, latch signal TS and CPU taking signal CS and 
outputs these signals to counter circuit 41, latch circuit 42 and CPU 44, 
respectively. 

Reference clock generating circuit 40 generates a reference clock 

CLK. 

Counter 41 counts the reference clock CLK. Counter circuit 41 
initializes the count value CNT every time a reset signal RS is received. 

Latch circuit 42 latches count value CNT from counter circuit 41 
every time the latch signal TS is received, and outputs the latched value. 
More specifically, it receives from the counter circuit 41 the number of 
reference clocks CLK generated in the period from one vertical 
synchronizing signal to another vertical synchronizing signal. 

CPU 44 receives the count value CNT in latch circuit 42 every time 
the CPU taking signal CS is received, compares the count value with a 
prescribed reference value TH and makes a determination. The result of 
determination is output as a control signal CTL. 

The process in determining circuit 34 in accordance with the third 
embodiment of the present invention will be described with reference to the 
timing charts of Figs. 18A to 18F. 

Figs. 18A to 18F are timing charts representing the process in 
determining circuit 34 in accordance with the third embodiment of the 
present invention. Fig. 18A represents the vertical synchronizing signal 
in accordance with the broadcasting method 2, and Fig. 18B represents the 
vertical synchronizing signal in accordance with the stereoscopic 
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broadcasting method. 

As already desciibed (see Figs. 16A to 16B), the frequency FR1 of the 
vertical synchronizing signal in accordance with the broadcasting method 2 
is 60 Hz, and the frequency FR2 of the vertical synchronizing signal in 
5 accordance with the stereoscopic broadcasting is twice higher, that is, 120 
Hz. 

Therefore, in the same period, when the number of rises (or falls) of 
the vertical synchronizing signal in accordance with the stereoscopic 
broadcasting is represented as Nl, Nl is twice the number N2 of rises of 
10 the vertical synchronizing in accordance with the broadcasting method 2 
(Nl = 2 xN2). 

The reference value TH used for the determining process by CPU 44 
is calculated based on the relation among reference clock CLK and 
frequencies FR1 and FR2 of the vertical synchronizing signals. 
15 In view of the foregoing, the determining process procedure in 

determining circuit 34 in accordance with the third embodiment of the 
present invention will be described with reference to the flow of Fig. 19. 

Fig. 19 is a flow representing the determining process procedure of 
determining circuit 34 in accordance with the third embodiment of the 
20 present invention. 

Control signal generating circuit 43 is in a standby state until the 
vertical synchronizing signal is received from synchronization separating 
circuit 33 (step Sll). 

With the vertical synchronizing signal not yet received, it is 
25 determined that reproduction and display should be given in accordance 
with the broadcasting method 1 (initialization) (step SI 7). 

When the vertical synchronizing signal is received, the reset signal 
RS, latch signal TS and CPU taking signal CS described above are 
generated at the timings shown in Figs. 18A to 18F. 
30 CPU 44 is in the standby state until CPU taking signal CS is 

received from control signal generating circuit 43 (step S12). 

When the CPU taking signal CS is received (step S13), CPU 44 
obtains the count value CNT from latch circuit 42 and compares the count 
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value with reference value TH (step S14). 

Based on the result of comparison with reference value TH, CPU 44 
determines that reproduction and display should be given in accordance 
with broadcasting method 2 (step S15) or reproduction and display should 
5 be given in accordance with the stereoscopic broadcast (step S16). The 
result of determination is set in control signal CTL and output. 

The broadcasting method display circuit 35 in accordance with the 
third embodiment of the present invention will be described with reference 
to Fig. 20. 

10 Fig. 20 is a block diagram representing an example of the basic 

?£ configuration of broadcasting method display circuit 35 in accordance with 

W the third embodiment of the present invention. Broadcasting method 

display circuit 35 shown in Fig. 20 includes a display switching circuit 50 
*Q and a display unit 51. 

; M 15 Display switching circuit 50 controls display unit 51 to change the 

~ contents of display, receiving the control signal CTL output from 

S3 determining circuit 34. 

? il Receiving the instruction from display switching circuit 50, display 

*S unit 51 switches the display content from broadcasting method 1 (initial 

^ 20 state) to broadcasting method 2 or the stereoscopic broadcasting method, 
and displays the content. One example of the display unit 51 is an LED. 

When the display unit 51 is in accordance with the stereoscopic 
broadcasting method, for example, the user can immediately know that the 
video signal displayed on the monitor corresponds to stereoscopic display. 
25 Therefore, the user can wear binoculars for stereoscopic display, when the 
reproduction and display of the stereoscopic video image starts. 

The video image reproduction display unit 36 in accordance with the 
third embodiment of the present invention will be described with reference 
to Fig. 21. 

30 Fig. 21 is a block diagram showing an example of the basic 

configuration of video reproduction and display unit 36 in accordance with 
the third embodiment of the present invention. The video reproduction 
and display unit 36 shown in Fig. 21 includes a reproduction display 
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selecting circuit 70, a driving circuit 71 and a monitor 72, as can be seen 
from Fig, 21. 

Keproduction and display selecting circuit 70 performs switching 
control for transmitting (R, G, B) signals received either from signal 
processing circuit 31 or signal processing circuit 32, in response to control 
signal CTL output from determining circuit 34, to driving circuit 71 
connected to the succeeding stage. 

Driving circuit 71 controls such that (R, G, B) signals output from 
reproduction and display selecting circuit 70 are displayed on monitor 72 
connected to a succeeding stage. 

Monitor 72 reproduces and displays the video signals received 
through signal line Lll or L12, receiving the instruction from driving 
circuit 71. Examples of monitor 72 include a CRT (cathode ray tube), a 
liquid crystal display and so on. 

As described above, by the display apparatus in accordance with the 
third embodiment of the present invention, the method of broadcasting the 
video signal can be determined, based on the synchronizing signal of the 
video signals. 

Further, by the display apparatus in accordance with the third 
embodiment of the present invention, the determined result is displayed, 
and therefore it is possible for the user to visually recognize the 
broadcasting method (especially, the stereoscopic broadcasting method) of 
the video images to be reproduced and displayed. 

Further, by utilizing the results obtained by determination of the 
broadcasting method, appropriate display on the monitor connected in the 
succeeding stage can be attained. 
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CLAIMS 



1. A digital broadcast receiver, comprising: 

receiving means (1,2) for demodulating and decompressing received 
video data and outputting pixel data; and 

determining means (4, 24, 34) for detecting characteristic of the video 
data received by said receiving means, and determining whether said video 
data is video data in accordance with a stereoscopic broadcasting method, 
in response to the result of detection. 

2. The digital broadcast receiver, comprising: 

receiving means (1,2) for demodulating and decompressing received 
video data and outputting pixel data; and 

determining means (4) for determining, based on said pixel data 
output from said receiving means (1,2), whether said video data is video 
data in accordance with a stereoscopic broadcasting method. 

3. The digital broadcast receiver according to claim 2, wherein said 
video data is first said video data in accordance with the stereoscopic 
broadcasting method or second said video data in accordance with a 
broadcasting method different from said first video data; and 

said determining means (4) determines whether said received video 
data is the first said video data or the second said video data. 

4. The digital broadcast receiver according to claim 3, wherein 
said video data includes said pixel data arranged in a matrix in 

horizontal and vertical directions; and 

the first said video data constitute said arrangement by a first block 
(Bl, B2) including said pixel data for the right eye and, a second block (Bl, 
B2) including said pixel data for the left eye. 

5. The digital broadcast receiver according to claim 4, wherein 
said determining means (4) includes 
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storing means (61) for receiving from said receiving means (1,2) and 
storing, said pixel data of a specific area of said first block and said pixel 
data of a specific area of said second block corresponding to said specific 
area of said first block, and 

processing means (60) for comparing said pixel data of said specific 
area of said first block stored in said storing means (61) with said pixel 
data of said specific area of said second block stored in said storing means 
(61) for determining and outputting whether received said video data is the 
first said video data or the second said video data. 

6. The digital broadcast receiver according to claim 2, wherein said 
video data is reproduced and displayed in accordance with non-interlace 
scanning method. 

7. A display apparatus compatible with a plurality of broadcasting 
methods, comprising: 

separating means (33) for separating and outputting a synchronizing 
signal from a received video signal; 

determining means (34) for determining, based on said 
synchronizing signal output from said separating means (33), whether said 
video signal is said video signal in accordance with a stereoscopic 
broadcasting method; and 

display means (51) for displaying to the user, based on the result of 
determination by said determining means (34), whether said broadcasting 
method of said received video signal is said stereoscopic broadcasting 
method. 

8. A display apparatus receiving at an input a first video signal or a 
second video signal, and reproducing and displaying on a monitor in 
accordance with a broadcasting method, comprising: 

separating means (33) responsive to reception of said first video 
signal, for separating and outputting a synchronizing signal from said 
input first video signal; 
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determining means (34) responsive to said synchronizing signal from 
said separating means (33), for determining based on said synchronizing 
signal, whether the signal to be reproduced and displayed on said monitor 
is said first video signal in accordance with a first broadcasting method or 
said first video signal in accordance with a second broadcasting method 
different from said first broadcasting method, and responsive to non- 
reception of said synchronizing signal from said separating means, for 
determining that the signal to be reproduced and displayed on said monitor 
is said second video signal in accordance with a broadcasting method 
different from said first and second broadcasting methods; 

display means (51) for displaying to the user, based on the result of 
determination by said determining means (34), said broadcasting method of 
said first video signal or said second video signal to be reproduced and 
displayed on said monitor; and 

reproducing and display means (36) based on said broadcasting 
method determined by said determining means for reproducing and 
displaying said first video signal or said second video signal on said 
monitor. 

9. The display apparatus according to claim 8, wherein 

said first video signal in accordance with said first broadcasting 
method includes a right eye video signal obtained by interlace scanning 
method and a left eye video signal obtained by interlace scanning method; 

said first video signal in accordance with said second broadcasting 
method is a video signal obtained by non -interlace scanning method; and 

said first broadcasting method is a stereoscopic broadcasting method. 

10. The display apparatus according to claim 8, wherein 

said synchronizing signal is a vertical synchronizing signal; and 
said vertical synchronizing signal in said first video signal in 
accordance with said first broadcasting method and said vertical 
synchronizing signal in said first video signal in accordance with said 
.second broadcasting method have mutually different frequencies. 
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11. The display apparatus according to claim 9, wherein 
said determining means (34) includes 

reference clock generating means (40) for generating clocks, 
count means (41) for counting said generated clocks, 
latch means (42) for latching count value counted by said count 
means (41), 

processing means (44) obtaining said count value from said latch 
means (42) for determining, based on said count value, whether the video 
signal is in accordance with said first broadcasting method or said second 
broadcasting method, and 

control signal generating means (43) responsive to reception of said 
synchronizing signal from said separating means (33) for generating a 
control signal to cause said latch means (42) latch said count value counted 
by said count means (41), cause said count by said count means (41) to 
reset said count and cause said processing means (44) to take said count 
value latched by said latch means (42); and 

said processing means (44) compares the count value obtained from 
said latch means (42) with a prescribed reference value, for determining, 
based on the result of said comparison, whether said synchronizing signal 
is in accordance with said first broadcasting method or said second 
broadcasting method, and when said count value is not received, 
determines that said synchronizing signal is in accordance with said 
broadcasting method different from first and second broadcasting methods. 

12. The display apparatus according to claim 10, wherein 
said determining means (34) includes 

reference clock generating means (40) for generating clocks, 
count means (41) for counting said generated clocks, 
latch means (42) for latching count value counted by said count 
means (41), 

processing means (44) obtaining said count value from said latch 
means (42) for determining, based on said count value, whether the video 
signal is in accordance with said first broadcasting method or said second 
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broadcasting method, and 

control signal generating means (43) responsive to reception of said 
synchronizing signal from said separating means (33), for generating a 
control signal to cause said latch means (42) latch said count value counted 
5 by said count means (41), cause said count means (41) to reset said count 
and cause said processing means (44) to take said count value latched by 
said latch means (42); and 

said processing means (44) compares the count value obtained from 
said latch means (42) with a prescribed reference value for determining, 

10 based on the result of said comparison, whether said synchronizing signal 
is in accordance with said first broadcasting method or said second 
broadcasting method, and when said count value is not received, 
determines that said synchronizing signal is in accordance with said 
broadcasting method different from said first and second broadcasting 

15 methods. 



13. The display apparatus according to claim 11, wherein 

said reference value is determined from frequency of said vertical 
synchronizing signal in said first video signal in accordance with said first 
20 broadcasting method, frequency of said vertical synchronizing signal in 

said first video signal in accordance with said second broadcasting method 
and repetition frequency of said clocks. 

14. The display apparatus according to claim 12, wherein 

25 said reference value is determined from frequency of said vertical 

synchronizing signal in said first video signal in accordance with said first 
broadcasting method, frequency of said vertical synchronizing signal in 
said first video signal in accordance with said second broadcasting method 
and repetition frequency of said clocks. 

30 

15. A digital broadcast receiver compatible with a plurality of 
stereoscopic display methods, comprising: 

receiving means (1,2) for demodulating and decompressing received 



-36- 



video data: and 

formatting means (25, 27) for formatting a signal output from said 
receiving means (1,2) based on one stereoscopic display method selected by 
a user. 

16. A digital broadcasting receiver compatible with a plurality of 
display methods including a plurality of stereoscopic display methods, 
comprising: 

receiving means (1,2) for demodulating and decompressing received 
video data; and 

formatting means (25, 27) formatting a signal output from said 
receiving means; wherein 

said formatting means (25, 27) performs said formatting in 
accordance with a stereoscopic display method selected by a user when said 
received video data is video data in accordance with a stereoscopic 
broadcasting method, and performs said formatting in accordance with a 
display method in accordance with the broadcasting method of said 
received video data regardless of said users selection, when said received 
video data is different from the video data in accordance with the 
stereoscopic broadcasting method. 

17. A digital broadcast receiver compatible with a plurality of 
display methods including a plurality of stereoscopic display methods, 
comprising: 

receiving means (1,2) for demodulating and decompressing received 
video data; 

determining means (24) for determining whether said received video 
data is video data in accordance with a stereoscopic broadcasting method or 
video data different from the stereoscopic broadcasting method; 

selecting means (27) operated by a user for selecting one stereoscopic 
display method among said plurality of stereoscopic display methods; 

formatting means (25) for formatting a signal output from said 
receiving means; and 
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control means (10) for determining:, based on the result of 
determination by said determining means (24) and selection by said 
selecting means (27), display method for reproducing and displaying said 
received video data, and controlling formatting by said formatting means 
5 (25). 



18. The digital broadcast receiver according to claim 17, wherein 
said video data in accordance with said stereoscopic broadcasting method 
has one image plane including an image plane for a right eye video image 

10 obtained by interlace scanning and an image plane for a left eye video 
image obtained by interlace scanning method; and 

said stereoscopic display method is a first stereoscopic display 
method providing stereoscopic display by video images of one channel, or a 
second stereoscopic display method providing a stereoscopic display by 

15 video images of two channels. 

19. The digital broadcast receiver according to claim 18, wherein 
said display method determined by said control means (10) is said first 
stereoscopic display method or said second stereoscopic display method 

20 selected by said user when said determining means (24) determines that 

the video data is in accordance with said stereoscopic broadcasting method, 
and the display method is a display method other than said first and 
second stereoscopic display methods, regardless of said user's selection, 
when said determining means determines that the video signal is not in 

25 accordance with said stereoscopic broadcasting method. 

20. The digital broadcast receiver according to claim 18, wherein 
said formatting means (25) includes 

first storing means (12) for storing an output of said receiving means 
30 (1,2) and from which said stored data is read under the control of said 
control means (10), 

second storage means (13) for storing an output of said receiving 
means (1,2), and from which said stored data is read under the control of 
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said control means (10), different from said first storing means (12), 

input switching means (11) for inputting an output of said receiving 
means (1,2) to said first storing means (12) or said second storing means 
(13) under the control of said control means (10), 
5 level data output means (14, 15) for generating and outputting level 

data, 

first data switching means (16) for switching between and outputting 
the data read from said first storage means (12) and said level data output 
from said level data output means (14, 15) under the control of said control 
10 means (10), and 

second data switching means (17) for switching between and 
outputting the data read from said second storing means (13) and said level 
data output from said level data output means (14, 15) under the control of 
said control means (10); 
15 said first data switching means (16) outputs data corresponding to 

said video images of said one channel corresponding to said first 
stereoscopic display method or data corresponding to said video images of 
either one of said two channels corresponding to said second stereoscopic 
display method, or data corresponding to said display method different 
20 from said first and second stereoscopic display methods; and 

said second data switching means (17) outputs data corresponding to 
said video image of the other one of said video images of said two channels 
corresponding to said second stereoscopic display method. 

25 21. The digital broadcast receiver according to claim 20, wherein 

said first storage means (12) and said second storing means (13) are FIFO 
memories. 

22. The digital broadcast receiver according to claim 16, wherein 
30 said video data corresponding to said stereoscopic broadcasting method 
includes an image plane for a right eye video image obtained by interlace 
scanning method and an image plane of a left eye video image obtained by 
interlace scanning method. 
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23. A video data recording apparatus, comprising: 

video signal processing means (123a, 123b, 120) for forming video 
data of one channel by arranging an image corresponding to a first video 
signal and an image corresponding to a second video signal different from 
each other, divided into upper and lower portions of one image plane; 
compressing means (122) for compressing said video data; and 
recording means (129) for recording said compressed video data on a 
recording medium. 

24. A video data reproducing apparatus for reproducing from a 
recording medium, video data of one channel formed by arranging an image 
corresponding to a first video signal and an image corresponding to a 
second video signal different from each other divided into upper and lower 
portions of one image plane, compressed and recorded, comprising: 

reproducing means (29) for reproducing said compressed video data 
from said recording medium; 

decompression means (2) for decompressing said reproduced 
compressed video data; and 

video recovery means receiving said decompressed video data for 
recovering said first video signal and said second video signal. 

25. A video data recording and reproducing apparatus, comprising: 
video signal processing means (123a, 123b, 120) for forming video 

data of one channel by arranging an image corresponding to a first video 
signal and an image corresponding to a second video signal different from 
each other divided into upper and lower portions of one image plane; 

compressing means (122) for compressing said video data; 

recording means (29, 129) for recording said compressed video data 
on a recording medium; 

reproducing means (29, 129) for reproducing said compressed video 
data input from said recording medium; 

decompressing means (2) for decompressing said reproduced 
compressed video data; and 
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video recovery means (5, 25) receiving said decompressed video data 
for recovering said first video signal and said second video signal. 
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ABSTRACT 



A digital broadcast receiver and a display apparatus capable of 
reception in accordance with a plurality of broadcasting methods including 
a stereoscopic broadcasting method are obtained. 

A frame memory (3) in a digital broadcast receiver (100) stores pixel 
data output from a decode circuit (2). Determining circuit (4) receives 
pixel data output from decode circuit 2, compares pixel data of a specific 
area (AE1) and pixel data of a specific area (AR2) of one frame with each 
other, and based on the result of comparison, determines whether the 
received video data is in accordance with the stereoscopic broadcasting 
method. Output signal formatting circuit (5) generates an output signal 
for displaying a video image on a monitor connected in a succeeding stage, 
using the pixel data stored in the frame memory 3, based on the result of 
determination. 
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Citizenship Japanese 



Post Office Address 7-14 # Matsuzato, Qtokoyama, Yawata-shi, Kyoto 614-836 4 

Japan 



£L Ful1 1X2X116 of 560011(1 J oint inventor, if any , Yuzo AB£_. 

inventor's signature ' ' " ^' " ^ 30, 1999 



Residence Hiraka^a-shi , Osaka, Japan 



Date 



Citizenship Japanese 



Post Office Address 2-18-15. Suqivamate, Hirakata-shi , Osaka 573-0118 Japan 



Full name of third joint inventor, if any . 
Inventor's signature 



Date 

Residence — 



Citizenship . 



Post Office Address . 



Full name of fourth joint inventor, if any . 
Inventor's signature 



Date 

Residence _ — — 



Citizenship . 



Post Office Address , 



Full name of fifth joint inventor, if any . 
Inventor's signature 



Date 

Residence — — 



Citizenship . 



Post Office Address . 



Full name of sixth joint inventor, if any . 
Inventor's signature 



Date 

Residence 



Citizenship . 



Post Office Address . 



Full name of seventh joint inventor, if any _ 

Inventor's signature . — , 

Date 

Residence _ — 

Citizenship — 

Post Office Address „ — 

Full name of eighth joint inventor, if any — 

Inventor's signature — 

Date 

Residence — — 

Citizenship 

Post Office Address — — 

Full name of ninth joint inventor, if any — 

Inventor's signature 

Date 

Residence *_ — 

Citizenship . — — 

Post Office Address ; 



